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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a hydrophilic film durable in hydrophilicity and excellent in weatherability by applying a 
composite soln. contg. the sol of metal oxides including titania and a colloidal silica with the sol chained and forming a metal 
oxide film contg. calcined titania and silica. 

SOLUTION: A composite soln. contg. the sol of metal oxides including titania and a colloidal silica with the sol chained is applied 
on a substrate. The coating soln. is then calcined at 300-850° C to provide a metal oxide film contg. titania and silica on the 
substrate. Consequently, the contaminant depositing on the surface is decomposed off by the photocatalysis of the titania in 
addition to the hydrophilicity of silica, and an extremely durable hydrophilic surface is obtained. Further, the scuffing resistance 
of especially the film surface is remarkably improved by adding the chained colloidal silica. 
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CLAIMS 



[C)aim(s)] 

[Claim 1] The hydrophilic coat characterized by having the metallic-oxide film containing the titania and silica which applied to 
the substrate the compound solution containing the colloidal silica whose configuration of the metallic-oxide sol containing a 
titania and a sol is a chain-like, and calcinated it. 

[Claim 2] The hydrophilic coat according to claim 1 characterized by being the range whose content of a silica is 20 - 70 % of the 
weight. 

[Claim 3] The hydrophilic coat according to claim 1 to 2 with which the path of the chain of colloidal silica is characterized by 
being 5-50nm and the range whose die length of a chain is 40-500nm. 

[Claim 4] The hydrophilic coat according to claim 1 to 3 characterized by being the range whose thickness of a metallic oxide is 
20-500nm. 

[Claim 5] The hydrophilic coat characterized by having formed the metallic-oxide film as the 1st layer on the substrate, and 
forming the metallic-oxide film according to claim 1 to 4 as the 2nd layer on this 1st layer. 

[Claim 6] The manufacture approach of the hydrophilic coat characterized by preparing the metallic-oxide film containing the 
titania and silica which are obtained by applying to a substrate the compound solution containing the colloidal silica whose 
configuration of the metallic-oxide sol containing a titania and a sol is a chain-like, and subsequently calcinating the coating liquid 
at 300-850 degrees C on said substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the hydrophilic coat which can make the hydrophilic property maintain 
for a long time, and its manufacture approach about a hydrophilic coat and its manufacture approach by forming a hydrophilic 
coat in front faces, such as glass, a mirror, a metal, and plastics. 
[0002] 

[Description of the Prior Art] From the former, inorganic glass etc. is widely used for goods, such as a windowpane. a mirror 
plane, and a spectacle lens, taking advantage of the property as a transparence base material. 

[0003] However, if the goods using these transparence base material are used for the location or temperature of heat and high 
humidity, the large interface of a humidity difference, etc., they will produce dew condensation on the surface of goods, and they 
have the fault that originate in this and the front face of goods is tinctured with cloudiness. A windowpane, a spectacle lens, a 
mirror, etc. have the serious problem of the front face of a product especially blooming cloudy also among transparence base 
materials, or being easy to attach a blemish. Therefore, the request about these amelioration is made from every direction, and 
the attempt which is going to give a hydrophilic property and endurance to various goods including a transparence base material 
until now is proposed variously. 

[0004] As an approach of preventing the cloudiness on the front face of a base material, forming the coat of a hydrophilic 
property in front faces, such as glass, is performed. It is known for applying a surfactant to a front face as easiest means for 
many years that cloudiness can be prevented, and the attempt which raises the durability of the effectiveness by blending water- 
soluble polymers, such as polyacrylic acid and polyvinyl alcohol, with a surfactant is made (for example, JP, 52-101 680,A etc.). 
However, in such an approach, it is only giving a hydrophilic property temporarily, and continuous effectiveness cannot be 
expected. 

[0005] On the other hand, the method of obtaining the hydrophilic thin film excellent in the hydrophilic property is proposed by 
JP,55-154351,A by forming in a glass base material front face the thin film which contains any one or more sorts and a 
phosphorylation object among a molybdic-acid ghost and a tungstic-acid ghost by the physical vapor deposition, chemical 
vacuum deposition, etc. Moreover, it is P2 05 to the glass which contains P2 O in JP, 54-1 051 20.A. The approach of giving a 
hydrophilic property is proposed by contacting a liquid or a steam. Furthermore, the approach of forming in JP,53-58492,A the 
hydrophilic film which was excellent in adhesion by applying the constituent containing a sulfonic acid type amphoteric surface 
active agent and mineral salt, or acetate to a base material using a lower alcohol solution is proposed. However, there was a fault 
that it was inferior to the long-term durability of hydrophilic ability also in these approaches. 
[0006] 

[Problem(s) to be Solved by the Invention] As explained above, in the Prior art, the hydrophilic coat with which are satisfied of 
the hydrophilic property which has durability, and weatherability was not able to be obtained. Therefore, this invention is made in 
order to cancel the fault of such a conventional technique, and it aims at offering the hydrophilic coat excellent in a hydrophilic 
property or weatherability, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] It was attained by the hydrophilic coat characterized by the above-mentioned purpose of this 
invention having the metallic-oxide film containing the titania and silica which applied to the substrate the compound solution 
containing the colloidal silica whose configuration of the metallic-oxide sol containing a titania and a sol is a chain-like, and 
calcinated it, and its manufacture approach. Hereafter, this invention is further explained to a detail. 

[0008] In this invention, a very long lasting hydrophilic front face can be obtained by considering as an above-mentioned 
configuration by giving the decomposition removal ability of the dirt adhering to a front face with the photocatalyst activity which 
a titania has in addition to the hydrophilic property which the metallic-oxide film containing a silica has. Moreover, although a 
globular form thing is usually used, when colloidal silica added a chain-like thing as colloidal silica in this invention, the 
effectiveness of improving remarkably the sex with a blemish-proof on the front face of the film especially was also acquired. 
[0009] It can be used, choosing suitably from well-known substrates as a substrate used in this invention, for example, 
ingredients, such as a metal, glass, inorganic, and organic resin, are mentioned. An anatase mold is the most desirable, although 
the titania may be amorphous or you may be the crystal of an anatase mold or a rutile mold. 

[0010] Specifically as metallic oxides other than a titania contained in the hydrophilic coat of this invention, at least one sort 
chosen from the group which consists of titanic-acid iron, ferrous oxide, the btsumuth oxide, molybdenum oxide, nickel oxide, 
tungstic oxide, a silica, an alumina, an oxidization yttrium, tin oxide, manganese oxide, a zinc oxide, cobalt oxide, oxidization 
copper, the silver oxide, a vanadium oxide, chromic oxide, a zirconium dioxide, etc. is mentioned. 

[0011] This hydrophilic coat can apply on a substrate the sol solution containing the colloidal silica whose configurations of the 
metallic-oxide sol containing a titania and a sol are chains-like, and can manufacture it by preparing on a substrate the metallic- 
oxide film containing the titania and silica which are obtained by subsequently calcinating that coating liquid at 300-850 degrees 
C. 

[0012] A metallic-oxide sol is producible from a metal alkoxide. a titanium [ sol / titania ] alkoxide. such as titanium 
tetraisopropoxide and tetra-ethoxy titanium, — hydrolysis — dehydration condensation can be carried out and it can also obtain. 
On the occasion of this reaction, in order to control reactivity, a ligand may be used. 

[0013] Moreover, halogenides, the condensates of those, etc., such as a metaled sulfate, a nitrate, a carbonate, acetate, a 
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stearate and a chloride, and a Bronide. may be added in the sol solution produced from the metal alkoxide. What is marketed can 
also be used as a metallic oxide. Specifically as a silica sol. Soe Per Serra (Daihachi chemical-industry place trade name). Serra 
Mika (Japanese plate lab trade name). HAS (trade name by COL coat incorporated company), ATORON SiN-500 (trade name by 
Nippon Soda Co., Ltd.). CGS-DI -0600 (trade name by Chisso Corp.), etc. can be used. Moreover, TA-10. TA-15 (trade name by 
Nissan Chemical Industries, Ltd.). Titania sols, such as ATORON TiN-500 (trade name by Nippon Soda Co., Ltd.). Zirconia sols, 
such as NZS-30A. NZS-30B (trade name by Nissan Chemical Industries, Ltd.) and AZS-A, AZS-NB, and AZS-B (trade name by 
Nippon Shokubai Kagaku Kogyo Co., Ltd.). Alumina sols, such as alumina sol -100, alumina sol -200, alumina sol -520 (trade name 
by Nissan Chemical Industries, Ltd.), and KATAROIDO AS-3 (catalyst formation trade name by industrial incorporated company), 
etc. can be used. 
[0014] 
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TECHNICAL HELD 

[Industrial Application] Especially this invention relates to the hydrophilic coat which can make the hydrophilic property maintain 
for a long time, and its manufacture approach about a hydrophilic coat and its manufacture approach by forming a hydrophilic 
coat in front faces, such as glass, a mirror, a metal, and plastics. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/cgi~bin/tran_web_cgi_ejje 



2005/05/31 



JP,1 0-060665, A [PRIOR ART] 1/1 s<— is 



* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] From the former, inorganic glass etc. is widely used for goods, such as a windowpane, a mirror 
plane, and a spectacle lens, taking advantage of the property as a transparence base material. 

[0003] However, if the goods using these transparence base material are used for the location or temperature of heat and high 
humidity, the large interface of a humidity difference, etc., they will produce dew condensation on the surface of goods, and they 
have the fault that originate in this and the front face of goods is tinctured with cloudiness. A windowpane, a spectacle lens, a 
mirror, etc. have the serious problem of the front face of a product especially blooming cloudy also among transparence base 
materials, or being easy to attach a blemish. Therefore, the request about these amelioration is made from every direction, and 
the attempt which is going to give a hydrophilic property and endurance to various goods including a transparence base material 
until now is proposed variously. 

[0004] As an approach of preventing the cloudiness on the front face of a base material, forming the coat of a hydrophilic 
property in front faces, such as glass, is performed. It is known for applying a surfactant to a front face as easiest means for 
many years that cloudiness can be prevented, and the attempt which raises the durability of the effectiveness by blending water- 
soluble polymers, such as polyacrylic acid and polyvinyl alcohol, with a surfactant is made (for example, JP.52-101 680.A etc.). 
However, in such an approach, it is only giving a hydrophilic property temporarily, and continuous effectiveness cannot be 
expected. 

[0005] On the other hand, the method of obtaining the hydrophilic thin film excellent in the hydrophilic property is proposed by 
JP.55-1 54351 ,A by forming in a glass base material front face the thin film which contains any one or more sorts and a 
phosphorylation object among a molybdic-acid ghost and a tungstic-acid ghost by the physical vapor deposition, chemical 
vacuum deposition, etc. Moreover, it is P2 05 to the glass which contains P2 O in J P. 54- 1051 20 ,A. The approach of giving a 
hydrophilic property is proposed by contacting a liquid or a steam. Furthermore, the approach of forming in JP,53-58492,A the 
hydrophilic film which was excellent in adhesion by applying the constituent containing a sulfonic acid type amphoteric surface 
active agent and mineral salt, or acetate to a base material using a lower alcohol solution is proposed. However, there was a fault 
that it was inferior to the long-term durability of hydrophilic ability also in these approaches. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The hydrophilic coat of this invention has stain-resistant effectiveness by the photocatalyst function 
while excelling in a hydrophilic property, and maintaining the hydrophilic effectiveness upwards for a long time and it being 
excellent in abrasion resistance. Moreover, in this invention, the sex with a blemish-proof on the front face of the film can be 
remarkably raised by adding a chain-like thing as colloidal silica. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] As explained above, in the Prior art, the hydrophilic coat with which are satisfied of 
the hydrophilic property which has durability, and weatherability was not able to be obtained. Therefore, this invention is made in 
order to cancel the fault of such a conventional technique, and it aims at offering the hydrophilic coat excellent in a hydrophilic 
property or weatherability, and its manufacture approach. 
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MEANS 

[Means for Solving the Problem] It was attained by the hydrophilic coat characterized by the above-mentioned purpose of this 
invention having the metallic-oxide film containing the titania and silica which applied to the substrate the compound solution 
containing the colloidal silica whose configuration of the metallic-oxide sol containing a titania and a sol is a chain-like, and 
calcinated it, and its manufacture approach. Hereafter, this invention is further explained to a detail. 
[0008] In this invention, a very long lasting hydrophilic front face can be obtained by considering as an above-mentioned 
configuration by giving the decomposition removal ability of the dirt adhering to a front face with the photocatalyst activity which 
a titanja has in addition to the hydrophilic property which the metallic-oxide film containing a silica has. Moreover, although a 
globular form thing is usually used, when colloidal silica added a chain-like thing as colloidal silica in this invention, the 
effectiveness of improving remarkably the sex with a blemish-proof on the front face of the film especially was also acquired. 
[0009] It can be used, choosing suitably from well-known substrates as a substrate used in this invention, for example, 
ingredients, such as a metal, glass, inorganic, and organic resin, are mentioned. An anatase mold is the most desirable, although 
the titania may be amorphous or you may be the crystal of an anatase mold or a rutile mold. 

[0010] Specifically as metallic oxides other than a titania contained in the hydrophilic coat of this invention, at least one sort 
chosen from the group which consists of titanic-acid iron, ferrous oxide, the bisumuth oxide, molybdenum oxide, nickel oxide, 
tungstic oxide, a silica, an alumina, an oxidization yttrium, tin oxide, manganese oxide, a zinc oxide, cobalt oxide, oxidization 
copper, the silver oxide, a vanadium oxide, chromic oxide, a zirconium dioxide, etc. is mentioned. 

[0011] This hydrophilic coat can apply on a substrate the sol solution containing the colloidal silica whose configurations of the 
metallic-oxide sol containing a titania and a sol are chains-like, and can manufacture it by preparing on a substrate the metallic- 
oxide film containing the titania and silica which are obtained by subsequently calcinating that coating liquid at 300-850 degrees 
C. 

[0012] A metallic-oxide sol is producible from a metal alkoxide. a titanium [ sol / titania ] alkoxide, such as titanium 
tetraisopropoxide and tetra-ethoxy titanium, — hydrolysis — dehydration condensation can be carried out and it can also obtain. 
On the occasion of this reaction, in order to control reactivity, a ligand may be used. 

[0013] Moreover, halogenides, the condensates of those, etc., such as a metaled sulfate, a nitrate, a carbonate, acetate, a 
stearate and a chloride, and a bromide, may be added in the sol solution produced from the metal alkoxide. What is marketed can 
also be used as a metallic oxide. 
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EXAMPLE 




[Example] Hereafter, this invention is not limited by this although an example explains this invention to a detail further. 
[0024] The waterdrop contact angle on the front face of the film performed evaluation of the engine performance. When the 
relation between a contact angle and a hydrophilic property was checked and the waterdrop contact angle was 15 degrees or 
less, there was fog resistance without blooming cloudy even if it blows a breath. 

[0025] It reached example 1-3 and sequential washing of 1-2 magnitude 100mmx100mm and the clear float glass substrate with a 
thickness of 1.9mm was comparatively carried out by neutral detergent, water, and ethanol, and it dried and considered as the 
substrate for coats. As an alkoxide of titanium, titanium tetraisopropoxide was dissolved so that it might become ethanol with 0.5 
mol/L, and in addition, one mol flowed back the 2-methyl -2 and 4 pentanediol for 1 hour to alkoxide 1mol in this solution. After 
adjusting so that it may cool to a room temperature, a nitric acid may be added in this and it may become acidity, equimolecular 
amount dropping of the water was carried out with the alkoxide, reflux of 1 hour was performed, and the titania sol was obtained. 
[0026] ST-OUP (trade name by Nissan Chemical Industries, Ltd.) was mixed with the titania sol solution obtained as mentioned 
above as chain-like colloidal silica, it diluted with water and 1:1 (weight ratio) solutions of ethanol. and the spreading solution was 
obtained so that solid content concentration might become 3%. What made the addition of colloidal silica 10 % of the weight, 20 % 
of the weight. 50 % of the weight, 70 % of the weight, and 80 % of the weight was created, respectively, and it considered as the 
example 1 of a comparison, the example 1 , the example 2, the example 3, and the example 2 of a comparison, respectively. 
[0027] The above-mentioned spreading solution was coated with the conditions of lOOOrpm, and was calcinated for 30 minutes at 
500 degrees C after the air dried with the spin coating method to the substrate for coats. The obtained coat was the transparent 
thing of 10nm of thickness. The contact angle on the obtained front face of a coat, the contact angle after leaving it in a 24-hour 
black box, the contact angle at the time of making DOP (dioctyl SUTARETO) of a plasticizer adhere further, and 0.5 mW/cm2 
The contact angle after irradiating ultraviolet rays for 1 hour is shown in Table 1. As shown in Table 1, at 10 % of the weight, the 
contact angle augend after black box neglect has the large addition of colloidal silica, and maintenance nature is bad. Moreover, a 
contact angle once it was polluted with 80 % of the weight does not fall, but it turns out that the resolvability ability of dirt is bad. 



[0028] 
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[0029] The spin coat of examples 4-7 and the coating liquid which made the addition of colloidal silica 50 % of the weight 
completely like the example 2 was carried out comparatively similarly, using quartz glass as three to 4 substrate. What calcinated 
burning temperature for 30 minutes, respectively as 200 degrees C, 350 degrees C, 500 degrees C, 700 degrees C, 800 degrees 
C, and 900 degrees C, and was obtained was made into the example 3 of a comparison, an example 4, the example 5, the example 
6, the example 7, and the example 4 of a comparison, respectively. 

[0030] The contact angle on the obtained front face of a coat, the contact angle after leaving it in a 24-hour black box, the 
contact angle at the time of making DOP adhere further, and 0.5 mW/cm2 The contact angle after irradiating ultraviolet rays for 
1 hour is shown in Table 2. As shown in Table 2, what was calcinated at 200 degrees C has a low hydrophilic property, and it 
turns out that what was insufficient also for the catalyst engine performance and was calcinated at 900 degrees C has the bad 
catalyst engine performance. 
[0031] 
[Table 2] 
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